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(2J) CHBie! 

oifiia (ei) cn£i2i 
eois (en 

20 e 29,000 a 

[MiSS] 0 21 OS 

1 21 26,000 a 

I&MS^S] 8 m 365,000 §! 

imm 420,000 a 

[sha^i (7o%2*en 

4*4=S] 144,200 S! 

[S¥Ai#] 1. fietAH-SA||A|(£En_m 2.^^ISSe §§§fe Aj#[A|-g|# 

mmm AhS, S£§^OIS&S£! ZLAH Ah^]_1S 
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-g- #51*11 <y *K£*fl #51311 *3Mi*H 7>a]^- 

c§«3 ^o)l o}^ d\ 7 )q6\ B}# a.^o]B ^ $**||« ol-fr-fc ^^(White 

Color)^: 3Hr #51*11 ^#*H ^ ^^-S.^, #51*fl ^dL^ jo^b) <q 

#51*11 3*11 W€ #3 ^^-» **rt*H ##*Rr 

°1B S^S^M^ ^^Kl H^(Whrte) ^ ^«H(Blush White 

Color) 7}^ **^7> **«tK ^^lfe- gdHdol ^o^ji, #a1# 

ji^sl A>-g-6iiA-i£ 3-^, 

[s**M l] 

(Tb 1 - x - y A x ) 3 Al Z B 5 _ Z 0 12 : Ce y 

Y, Lu, Sc, La, Gd * SmiLS *1^<^ nfi^ #^3^ *H51 §>u|-^ €i°l3L, 
0 < x < 0.5^31, 0.0001 <: y <0.5*>l3l, 0 < z < 5^1^. 

51 4 

«JH #51*11 J^Hh $M^#*H 
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lH}-#*KWhite Semiconductor Light Emitting Device} 

£ 5^ ^ b]# JL5J1o]e ^ LED* *W 

3, 10, 20 : LED^ 4, 11, 22 : ofl££ 3 = 

5, 12, 21 : ^1 — 6, 13, 23 : # = # 
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*ft&<% ^ ^^7> 2:71 ^^Rj g *fl*MH 1>4°H ^>Cj- 

7^4. ^^H, $14?IM*H, JH 5 3^ H <^ 7>xl f^o S ^ ^ej oi-g-s) 
31 51*4. SE, ^3ifl£, 3Ul#^ 3, 3H(RGB) ^4 0 1^7> ^ 7fl^M, 

°]t ol-g-^: tfl^s^o} led c]it^ol7} a>^-h]7)1 =18^-. °1 LED t^-f-tifl 

°m 3^8: iL5- ^ ^31, ^o]*^ ^o] o-^ifr m.a^ 7>*|J=LS, o] 

* + 4 $o] -g-g-^ 7ltfl^4. 

^JH, ^e^lfe ^JE^ ^dt7>» oj-g-^Ai «B^^^^- ^Sj-fe A]£ 7 > *\xZ\ 7} 

#<*H ^a^J-i- 7W£s. 6j|s. ho] Ri G , b 37H tiv^^i ^4i7}i- 
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T 1 *^ ^ 3q*H ol7>«flo> ^3S7> ^-gfl^JL, 43i7} 

£*r*W ^ uf^- ^ «J-#Al7l^ W« f-B-A]^ ^*Hr ^j^g; 

°1 7># #^ «J]^ w]-^ #3E*fl ^dt*}3. ^Tjl ^r%o] 

^sfl^ «H #51*1] LED* °)-%--& LED^ ^3. 450 - 470 

nm W^] ^^^ofl o^tfl tfJ^ofl YAG:Ce ^ 
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7} • W^oa^,' #qsi\ £4W <9*j) ^#*>S.^- flth ^ 

^ ^ dt*H Af-g-i)^ YAG:Ce 3**1*] ^^H^l W^S: *#*Hr £-*ll3H 5£<H 

6,069,440). o] ^4 ^ ^|£7> ^*>7l nfl^ofl ^ 7}x1jl $X^. ^, %7M$ 

^-g- JtiflolB ^Bfl^l ^ LED^- YAGXe %^ 

3**1* 3&3*13 '^^cfl ^Sfl ^A_J}-g- ^-Sm ai^**^*!^ 

^s. g <3^* IMM'fl *r SUn., :a$|:E3. ^-ai^v A>-g-^^ sHHH ^-^^-5. g 

^Sj-q- q&#7} 3-2.^, $fl7> «3r£^] ^^]» ^l^-sKr 

5> £ >£<3<2] ^^-71 €■ **M 1&£*I$1 ^"^7> 

^ 7>xife c^ 7 ]^ *#*Hr 3**1* #5L*] *##*H 3-§-£|fe3]. ^ ***i 

*J]aJ] i&£*| **#*|fe, Aj-71 #5.*] ^^-^ 
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(Tb 1 - x _ y A x )3Ar z B5- z 0 12 :Ce y S. ^^^1 ^8-2.3. °1 «4|, #7) ^Sflfe, 

(Tbi- x _ y A x )3Al z B 5 - z 0i2 : Ce y S. 3Mg-*}t}. ^7)*], ^7} -iM^HH A^r Y, 

Lu, Sc, La, Gd ^ Sm^-S. <>1^M*1 ^-f-^H ^S)^ ^-M-^ ^^JL, 0 < x < 

0.5 o l3., 0.0001 < y <0.5^l31, 0 < z ^ 5^^-. ZL&)ZL, -# 7 ) «>S.^| ^:^-4i7>^ i 
^ls)H7} 400nm^A) 530nm^ 9X31, <$7) ^^^-o] # 7 ] «> 

tb^, -S-^^l GaN, InGaN, AlGaN AlGalnN^l^l LED^-§: 

-#7} *m LEDS.JjM=] t£#«H ^sfl <^7lsi«H f >g-7i ?i spg- 

°\ ^ if-^fe #^7fl» ^71 LED^ $H #^*H- 

o]^^^, ^-71 %JJMfr ^"71 ^^-#^^1 ^7]^] ^s)^ bJJaJ}^|- «J] 

^ ^SLSfl #^#*H ^O^, #7} ^BflojB^l %^#*H ^ ^^51)^-^ *H 

^^]#^ 5)^ ^^lS. o]^^ o. ^ o.^ o] nfl, #7] #^*Rr 

7)^0] A>4C|^( Al2 03) £ ^ SiCJiS #7] ^^7>^ GaN, InGaN, AlGaN 2^r 

AlGalnNTfll^ UV LED^o] ^ ^ o^. jg:^ #7] hV^] #7l A^7> 

j=L ^^A]^ E^IELEHHtM, A d-7] -£L#-^7> A>#, S ^ 7>^ol} °\?% * 

311 ^ -S-^fS. ol^O^lJL, A> 7 ) ^ LED^4 #7] £ Sl ]oj j^ofl ^*]^ ^-7>, ofl^^s]^ ^ 

^ Slcf- ^^L, ^"71 ti>£^ ^^S"*]^ #7] _£L^7> <%7] A>#, SsfAj igc^ 7^^ o^^J) 
^5)l<a oj^^jL, Aj-7] LED^32f ^ SEfl <y 3.7}, ofl^ 
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jels].E. ^ 7fl4iSel^# Afl^o.^. ^^A]7lH^- PCBCprinted circuit board)^^^ 

<it> ^fi, Aj-7l*b ^1 ^fe ^IfSS. afl^l^H LCD d^olHS. ^-§-1: 

:19> (1) 3Xf|7]*lcq ^HjUc]^ ^AjtSHr ^ ^3}- -g-^ ^Tr* 

*rfe LED^ 4l^H ^^1 

20> (2) $Wg3>l #7] LED^H ^€ <^7l^o.S ^ % 

Bj-g- JiBlHH A>5j-#741 ^^l-^-i- «flM^S tt US. a^i)^ ^ ^.eflolH 

21> 1] 

22> (Tbi- x - y A x )3Al z B 5 - z 0i2 : Ce y 

J4> Afe Y, Lu, Sc, La, Gd ^ o}^o]^\ afi^ ^^s]^ a^s. sj-i^ ^ojji, 

0 < x < 0.5^lJL, 0.0001 ^ y ^0.5°lJL, 0 < z ^ 5o]cf. 

!5> ol nfl, x <4 z ^ ^7ltV A]-g-^ ^3H*1H A}-g-5l ^-fofl ^Jl# ##0^ 7># 

2|^,x4z ^71^ ^ ^l^o]^ ^^©1 #^4. ZL^Jl, yS} A}-g- 

^7]^^ T3ln>o]^ 7 ]^-g- *>7H #^-^T 3*1 #7^ o]Aj- 
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^4*>^ ^3E^%3L4(quenching effect) 41 4^ fl£^*h7> ^<H^ &^]^°] 5tl* ^ & 



<26> (1) 3fl7l^l 

<27> £ ^6j| OXO]*\ ti>£^ ^^Ife tiVA]- 5g ^ ti>A}^; 2.<£^ tfl o] ^5}^ &i=- 

#J=#* £3 ^-S^ ^7)1 f^U^H, ^-7] ofl-S-A] ^ ^ir^ 71)^=^1 

Xf-^H o]s 01 ^^ ) ^^^^ ^^lfe LED^ 

*f), -i^TT LED^^ ^)7} lOO^m^l Tj-fofl #7] ^11-=^ SE^ 

iE^-g^Mg^ =511^ -S-Jf »>^-§- 7)&<L3, 100/tan ~ 300jmi ^(^^ LED^ 

^ ^ 1 ~ 3*1i)*4HH ^U]7lfe 150^ - 250^4) *fl3 

^o] dJ^-c) tiV^^cf. 100^)^:^ X^*)] 3#*fl7> 

go} «J}4£|<2} ^oj o^JL, 300^1^1^ ^tb ^ #3 3. 

^ °1 n fl, ^"71 A}4o]o]f 7]^o.S. *fe GaN, InGaN, AlGalnN 31*1^ UV ?? It 
^o]7]^, SiC 7(1^* 7l^S ^ GaN, InGaN, AlGalnN Tfl^ UV ^ IH^* •*}-§- 
#4. Sfe <3°^ 71 ^g- *]~8-SH GaN, InGaN, AlGalnN 7fl<l^ UV ^ ^r^-i: 

» (2) 
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^4. °fl» #71 iS^H^i U3M|3.*r Tb 3 AliB 4 0 i 2 :Ce, ThsAl 283012 :Ce, 

Tb3Al4B0i2:Ce, ^ (TbGd^A^BsO^Ce^r «l*t«W #7] 1]*)- 7$$)^ ^ 

4^(2)» ol-g-^H ?fl£^£) Bj^Bfl^ <d^^ ^^^r $(9)tfHMI LED^(3)3|- 
*l|ic=^S.(anode lead; 4) ^ e)S(cathode lead; 5)» AA £^*teL, ^ W 

^» ^ I&tt ¥^ <MS -g-<3*Rr 3 #^(7)3. o^o^ ^4. o] 

!3> £• 2^ E]# ^.eflolH MW*H» A>#^B}-<y^ ^ 

^4°1-2-^ ^£o]cf. £ 2«^1 5.^1 ^ ^^^l^fl^ 7] ^(16) 2] #^6)1 

M€ ^(17)iJH LED^ClO)^, if^iSdtH iijJE., 11)<4, 

BlS, 12)^-, *§^-*l]» SLf-SRr #^(13)^.5. ^s)<H Si^h #71 LED^(IO)^ ^SL^ 
(11, 12)^ 4^(14)AS. AA % P^^°l ^ ^£)<H ^4. §S#(13) 
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3* iL3WH. 3£-&*Hr #J=f-(13)°H, #7] LED^(IO) W» 3 

iflJf H>^| ^f^Al^. o] #JE1#(13) Wfl ag ^ j= 

^ SEfe #^#(13)^- 3#*r<^ ^^^cf. 

S 3^ ^ 2.%}°}^ PCB(Printed Circuit Board) ^<Q$\ 

^ ^^.o)sl^ ^JE^t}. £ 3^ «>s>}- ^o], LED^(20)3|- > 

IcJE. 5] = , 22)^-, 1tIiB(?fli£ e)^, 21)Sh 3.#*Kr #=(23)S. 

T^^M PCB#(25)^<^1 #7] LED^(20)s|- ^1^^(21, 22) ^l^o.S zj-zj- 

3^- ^ P^^M ^ 91^. ^-7] #2=^(23)^r i5flo]E %^^^]# if- 

-&3=^(23)*H, #7} LED^(20) ^» if-^H ^ 3#Amt=r. ^3^., <>] 

-I-JEL^ ^fofl Jjug ^b}^ #^#(23)* 

^r^H^£- 400nm ~ 470nm ^1^ ^ ^3.* iL<^JL o^j L> 530™ » 1^2)3.3. 

*r ^fc^S^ M-^^cf. 71^ ^ *r-8-3*f YAG : Ce W*fl3 ^ 

^3X}-^- A)^14(US 6,069,440). *1 ^ ^ ^J£7} ^db*>7l nfl^] 

^ ^1 7MJ1 ^r, ^7H1^ ^7 r ^-<L3.*) ^ o]^ 7} 
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=36> ^ 5^ iL3HB LED* ^ ^tj-o] 

^ M^Ml 51 5«fl 51*1 € w>sq- ^-ol, %q ^^0.3.^ igH8€ 7l§^-3i). 

37> ol<4 £0], #7HH ^ a] ^ tt4°H^ fc^CBand Gap)-i- 7} 

7)51, 7$q 1$%°] 7}^ ^^#^(InGaN) %^^o] 7}^ i^-g- J± 

7Hf*m. 

J13I}.] 

^^0]^. = ^ ^-4^- UV « 7}X\% <3^^ <^7l^Hl %^^T 

^ LED-§- ^^<>}SLIL, ^ <^^cfl» oflui^l^o.^. ^ LED -§--§-^H ^ 

^ 5£-<^ **|, ^ ^£ ^ <£^<H 7H£i ^tfl-§- LCD Hfl^^ 

(back HghO-g-JlS. 3-§-<>l T&tt -g*H«H ^5)^1 
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^ ^tflAi ^ cfs 4^ 7V^lfe oj7l€ ^ «J-#*}^ ^*fl» ^^tb 

7> (Tb 1 - x - y A x )3Al z B 5 - z 0 12 :Ce y S. °1M*L **±3Z *H=r WM. 

<*)7H, #7] ^^^l^i Y, Lu, Sc, La, Gd ^ Sra^-S. o^o^ nf-^]^ 
6)x- §].q.6| ^^o]ji ; o < x < 0.5^131, 0.0001 ^ y <0.5^]aL, 0 < z < 5^14. 
2] 

*ll 1 IN 9X°]*], #7] «KE*ll ^db7>^ ^ ^B^SI ^2|37> 400nm*IH 530 
nm^ SU. ^-7] #71 #5^)1 x^3l4 7J ^ 

[St 1 * 3] 

711 2 &<>H, #71 ^#4i7Rf 7)&°] A1 2 0 3 SiC-5-3. ^SLS. 
[St 7 -* 4] 

*ll 2 ^1 #7l GaN, InGaN, AlGaN AlGalnN 7)1 ^ UV LED^<?1 

^ ^r^l **#*|. 
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j^JjLofl GaN, InGaN, AlGaN $ AlGalnN «4H <^ *M-*1 LED 

^-g, ^-^JL, *7l 44 LEDIM^ «*«M W 4«fl ^l^M. *7l * 

#*>fe #J£tf 7j 4^-0) ^ ^-7) LED^ 3 

<* *gtfH <>HM*|, ^- 7 i $4*4 ^-^-sq- ^-71 €^^<H 44** * 

#7] Tb3AlxB 5 -x0i2:Ce5- <>1^-<H*1 %4^« £ ZnSe* 

i«^Hr 34***11* #43-2-5- A>-g-^ ^ 44 #51*11 

47H, #7] Xfe 1 < X < 5<>lth 

6] 

*§^*Rr ##<*fl ^€ LED^-i- ^^l^, 

o] LED^ oflic- g 7fl^-» <|lcE. ^ 7fl4l- ^-S- ^ ^S^H. #7] LED^ 

#7l 3**^3. ^#4 Tb 3 AlxB 5 -x0i2:CeS. ^l^-^^l iL^HHTfl %4^*fl ^ ZnSe» 
S^*l"fe oVS-MMI 443**11* ^43^S- A}-g-*Hr 3* *Vfe 44 
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szsflo} j^ofl UD%* -fcajffrjl. #71 -M 8 ^ °W 

#£L ^ # 7 ] LED^* = *H<3H PCB* <*4Hfr <*2*H * 

ofli-= £ 7fli£ Sl-S. Z^^^l^M 6)^°)& S^^^fl^ 

#71 * »«3. Tb3Al x B 5 -x0i2:CeS ol^*l ji*MH*| M*** * ZnSe» 

i^SHs- ofti-MM ^d^^s AVMfe 3# *Hr <M #£31 ^ 

##*i ■ 

<^7H, #71 H^ofM Xfe 1 < X < 5^m. 
IHtt 8] 

. H ^oj led^* *J*l^, #7i ^i<g i=8*l WW 

*i=<frfr fo^H, #71 LED** = 3|<?H -8*1 € #*>^ PCB» g 

#71 Tb3AlxB5-x0i 2 :CeS <>1^*L * ZnSet 

iWfe a^***!* #^3^ AH-^-fe 3* **.*3. *Kr *H «d^l ^ 

##*1. 

*}7H, #7l eJi&^HH 1 < X ^ 5«m. 
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BEST AVAILABLE COPY 
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400 500 600 700 800 



m S (nm) 
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